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Exhibit 1

Resolution of the RRCA
May 16, 2008

WHEREAS, each of the Compact States has submitted a dispute to
the RRCA pursuant to Section VII of the Final Settlement
Stipulation (FSS) entered as part of the Decree in Kansas v.
Colorado and Nebraska, No. 126 Original, United States Supreme
Court; and

WHEREAS, each dispute has been pending before the RRCA for
at least 30 days;

IT IS HEREBY RESOLVED that: Each of the following disputes
has been Addressed by the RRCA as required by the FSS,
Subsection VILA; no resolution of the following disputes has been
reached; and each dispute, including whether any disputes are
subject to dispute resolution, may be taken to the next step in the
dispute resolution process:

1. Kansas’ submittal to the RRCA by Commissioner
Barfield’s letter to Commissioners Bleed and Wolfe,
dated February 8, 2008, attached hereto, including
subsequent correspondence;

[

Nebraska’s submittal to the RRCA by Commissioner
Dunnigan’s letter to Commissioners Barfield and Wolfe
dated April 15, 2008, attached hereto, including
subsequent correspondence;

3. Colorado’s submittal to the RRCA by Commissioner
Wolfe’s letter to Commissioners Barfield and Dunnigan
dated April 11, 2008, attached hereto, including
subsequent correspondence.

KAN. EXHIBIT 69
Kan v. Neb. & Colo., No. 126, Orig.
Arbitration Initiated 10/21/08
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The States have reserved any arguments or objections that were or
could have been raised to the RRCA.

\d_\ﬂ |(\M @D

Brian P. Dunmoan
Commissioner for Nebraska

M U /«g@rjﬁ

David Barfield
Commissioner for Kansas

DALY

<—Dick Wolfe
Commissioner for Colorado
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DEPARTMENT OF AGRICULTURE wwrksda.gov

By Email and U.8. Mail

Febrneary 8, 2008

Ang Bleed, P.E.

Chairman aad Nebraska Comumissioner
Republican River Compaci Administration
Director

Nebraska Deparsnent of Matural Resourcss
301 Ceatennial Mall South, 4" floor

P.0. Box 94576

Lincoln, Nebsaska 68509-2676

Dick Wolfe, P.E.

Colorado Commissioner

Republican River Compact Adminisiration
Colorado Siate Engineer

Colorada Division of Water Resousces
1313 Sherman 5i. Rm. 818

Denver, CO 80203

Subjeet: Submission of dispute to the Republican River Compact Administraiion
Dear Commissioners Blesd and Wolie,

 Kansas hereby submits to the Republican River Compact Administraiion (RRCA)
the dispute between Kansas and Nebraska concerning the proposed remedy for
Mebraska’s violations of the Republican River Compact and the Final Settlement
Stipulation, as described in my letter to Commissioner Bleed of December 19, 2007. My
December 19, 2007, letier, including Attachments (with Attachment 5 as revised Janvary
4,2008) is atiached. Nebraska's response, daied February 4, 2008, rejecting the remedy
proposed in my December 19 letter, is also attached. This submittal is raade in
accordance with the Dispute Resolution procedures of Article VII of the Final Setilement
Stipulation approved by the United States Supreme Court.

Kansas requests that the dispute be addressed by the RRCA within 30 daysasa
“fast track™ issue, or in the alternative, Kansas would agree to address the dispute at the

DIVISIOMN OF WATER RESOURCES © David W. Barficld, Chief Engineer
109 SW 9% St,, 2= Floor; Tapela, KS 66612-1283 © (785) 296-3717 © Fax: (785) 2061176



Ann Bleed, P.E.
Dick Wolfe, P.E.
February 8, 2003
Page 2

proposed Masch 11, 2008, RRCA special mesting, if that is agrecable to Mebraska and

Colorado. | would ask that you both let me know promptly that addressing the dispute at

the proposed Masch 11, 2008, meeting is accepiable.

My letier of December 19, 2007, includes a specific definition of the Cisputed
issue and supporting materials. Also attached is an adjusted Designated Schedule for
Resclutica that essumes the dispuie will be addressed at the March 1 1, 2008, mesting,

Sincerely,
Ded &0 Sat

David W. Barfield, P.E.
Chief Engineer
ICasisas RRCA Cosnmissioner

Pc

Kansas Attorney General Stephen N. Six

Aaron M. Thompson, U.S. Bureau of Reclamation
Colone! Roger Wilson, Jr., U.S. Arny Corps of Engineers
James J. DuBois, U.S. Department of Justice

Attachmients

Coimmissioner David Basfield’s letier of December 19, 2007 (with attackments as

revised January 4, 2008)
Commissioner Ann Bleed's letier of February 4, 2008
Designated Schedule for Resolution (Febiuary 8, 2008)
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Kathleen Sebelius, Governor

i
@f‘g_ ﬁi M g @@3 5 Adrian J. Polansky, Secrelary

DEPARTMENT OF AGRICULTURE www..ksda.gov

December 19, 2007

Ann Blead, P.E.

Nebraska Commissioner,

Republican River Compact Administration

Director, Nebraska Department of Natural Resources
P.O. Box 94676

Lincoln, NE 68509-4676

Subject: Remedy for Nebrasia’s viclation of the Decree in Haomsas w MNebraska &
Colorads, No. 126, Original, U.S. Suprems Court

Dear Commissioner Bleed:

The State of Nebraska is in violation of the May 19, 2003 Supreme Court Decree in Kansas
v. Nebraska & Colorado, 538 U.S. 720 (2003). The Decree approved the Final Settlement
Stipulation (“FSS™), which had been filed with the Special Master on December 16, 2002. The FSS
requires compliance on a five-year running average, and, when Water-Short Year Administration is
in effect, compliance is also calculated on a two-year running average unless Nebraska submits an
Alternative Water-Short Year Administration plan to the Republican River Compact Administration
(“RRCA™. Appendix B to the FSS provides the FSS Implementation Schedule, which sets the first
normal compliance year as 2007 (5-year running average for 2003-2007) and the first Water-Short
Year Administration compliance year as 2006 (2-year running average for 2005-2006) if water
supply conditions for Water-Short Year Administration are present.

Pursnant to the Implementation Schedule and water supply conditions, Water-Short Year
Administration began in 2006. Data for the year 2006 was received in 2007. Analysis of that data
and data for 2005 shows the 2-year running average of Nebraska’s Computed Beneficial
Consumptive Use above Guide Rock for 2005-2006 lo be 41,430 acre-feet per year in excess of
Nebraska's allocations above Guide Rock, contrary to Subsection V.B.2 (a) of the FSS. For the two
years, Nebraska’s total overuse of water in violation of the FSS amounts to 82,870 acre-feet. See
‘Attachment 1 hereto. For comparison, this amount is more than a city in Kansas of 100,000
population consumes in 10 years. It is also more than twice the amount of water that would be
consumed per year under full supply counditions on all the acreage authorized to be irrigated in the
Kansas Bostwick Irrigation District in the Republican Basin.

Kansas began to express its concerns in the 1980s that Nebraska was violating the Compact.
Despite continued complaints by Kansas and atternpts at mediation, Nebrasica allowed further
sigmificant increases in water development and use by its water users. Consequently, Kansas was
forced to file Kansas v. Nebraska & Colorado, No.126, Orig., in 1998. After rulings by the Special
Master and the Supreme Court, the States agreed to the FSS in December 2002 as noted above.
Since then Kansas has complied with all of its obligations under the FSS in good

DIVISION OF WATER RESOURCES
109 SW Sth Strect, 2nd Floor, Topcka, KS 66612-1283 o (785) 296-3717 © Fax: (785) 296-1176
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Ann Bleed, P.E.
December 19, 2007
Page 2 of 4

faith. The State of Nebraska, on the other hand, has seriously neglected its obligations under the
FSS. Actions by the State of Nebraska have been grossly insufficient and unrealistic, resulting in
injury to Kansas and its water users. As was the case when David Pope wroie his letier of January 24,
2007, actions apparently being discussed by the State of Nebraska will continue 1o be insufficient and
igaore growing river depletions due to past groundwater pumping.

It is now five years since the FSS was agreed to by Nebraska. But again, the State of
Nebraska has failed to meet its obligations to the State of Kansas under the Republican River
Compact, and Kansas’ water users have continued to suffer as a result. Although there are
disagreements between Kansas and Nebraska on certain portions of the final accounting for 2005 and
2006, Nebraska is significantly out of compliance for this first period of Water-Short Year
Administration regardless of which State's methodology is used. Further, although the accounting
for 2007 is not yet available, it is clear that Nebraska will not be in cornpliance for the sratewide five-
year accounting period 2003 through 2007. The cumulative Nebraska overuse for 2003 through 2006
is 143,840 acre-feet. See Attachment 2 hereto. This is the amount that Nebraska needed 10 make up
in 2007 in order to be in compliance for 2003-2007, an unlikely event. In addition, 2007 was also a
Weter-Short Year Administration year, and it is highly unlikely, as well, that Nebraska will meet the
Water-Short Year Administration requirements for that year.

In light of the foregoing, Kansas proposes the remedy set out in Attachment 3 to this letier.
The remedy includes: (1) entry of an order by the Supreme Court finding Nebraska in violation of the
Court’s Decree; (2) Kansas” damages for the years 2005-2006 or Nebraska’s gains, whichever are
greater, plus compounded interest and attormeys fees and costs, together with any additional relief
that may be considered appropriate by the Court; and (3 (2) shutdown of wells and groundwater
irrigation in Nebraska within 2 % miles of the Republican River and its tributaries, (b) shutdown of
groundwater irrigation of acreage added after the year 2000 throughout the Republican River Basin
in Nebraska and (c) such further reductions of net consumptive use in the Basin in Nebraska
necessary to maintain yearly compliance, or the hydrologic equivalent of the foregoing. In addition,
if Nebraslca continues 1o be unable or unwilling to control its water users, further relief, including a

Court-appointed River Master, may be necessary.

Supporting Materials

Although the most urgent need is to bring Nebraska into compliance, sanctions for the 2005-
2006 violations are also appropriate. Kansas’ preference is for repayment in water, but repayment in
water by Nebraska appears to be impractical, given the overwhelming deficit that has been
accunulated by Nebraska. Therefore, monetary payment is proposed, equal to the gains reaped by
Nebraska as a direct result of violating the Court's decree, or Kansas’ damages, whichever are
greater. This should reduce Nebraska’s incentive to violate the Court’s Decree in the future.

During recent years, Nebraska’s groundwater consumptive beneficial use has been
approximately 200,000 acre-feet per year. Even with purchase of surface water and other actions by
Nebraska, however, Nebraska has been significantly shert of Compact compliance, Kansas® attached
analysis demonstrates that Nebraslea must reduce its annual groundwater consumptive use (depletions
of the surface waters of the Republican River Basin in Nebraska) to 175,000 acre-feet per year, or
otherwise achieve the hydrologic equivalent, to dependably meet its 5-year compliance test. See
Attachment 4 hereto.
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Ann Bleed, P.E.
December 19, 2007
Page 3 of 4

The stipulated RRCA Ground Water Model has besn used to determine the extent to which
ground water pumping raust be curtailed in order to reduce and maintain river depletions caused by
groundwater pumping in Nebraska down to 175,000 acre-feet per year. See Attachment 5 hereto.
That analysis indicates that a reduction in groundwater irrigated acreage of approximately 515,000
acres is required of 1,201,000 irrigated acres assumed in the future case. As is demonstrated in Figure
4 of Attachment 5, failure to address groundwater depletions in a substantive way will result in
continued loss of streamflow. Without this reduction in groundwater pumping, significantly less
surface water will be available for existing irrigation projects and/or to assist in achieving Compact
compliance. Immediate additional actions by Nebraska are also necessary to achieve near-term
compliance. In the long term, further actions will likely be nesded, especially in Water-Short Year

Adminisization years.
Desienated Schedule for Resolution

Kansas is proposing the foregoing remedies to 2ddress the past and continuing violations of
the Supreme Court Decree in order that you may consider whether you can agree 1o these remedies.
This sitnation comes as no surprise fo you. Nebraska has been aware thai its consumptive use has
exceeded allocation every year since 2003. At the 2006 and 2007 Republican River Compact
Administration meetings, for instance, Kansas pointed to the increasing likelihood that Mebraska
would be out of compliance as soon as the data became available. In addition, by letter of Janvary
24,2007, Kansas specifically addressed the inadequacy of actions then being proposed in Nebraska
as a means of bringing Nebraska into compliance. ‘

Please review this proposal and respond lo me within 45 days with regard to whether
Nebraska is willing to agree to the proposed remedy. If we do not reach an agreement within that
time period, Kansas will submit the dispute to the RRCA. If the dispute is not resolved by the RRCA,
we will submit the dispute to the RRCA as a “fast track” issue and will procced pursuant to the FSS
Dispute Resolution procedure according to the schedule set out in Attachment 6 hereto, unless

otherwise agreed.

Very truly yours

B’«J W%&{nfﬁd

David W. Barfield, P.E
Kansas Chief Engineer
Kansas RRCA Commissioner

cc: (w/encl.) (Via Email & U.S. Mail)
Kansas Attorney General Paul Morrison
Dicl Wolfe, Colorado RRCA Commissioner
Aaron M. Thompson, U.S. Bureau of Reclamation
Col. Roger Wilson, Jr., U.S. Army Corps of Engineers
James J. DuBois, U.S. Department of Justice
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Ann Bleed, P.E.
December 19, 2007
Page 4 of 4

Attachmments:

Attachment 1 — Nebraska’s Violations of the Final Setilement Stipulation: 2005-2006

Attachment 2 - Nebraska’s Statewide Allocation and Computed Beneficial Consumptive Use: 2003-
2006

Attachment 3 — Proposed Remedy for Violations of the Court’s Decree
Attachment 4 — Engineering Report: Requirements for Nebraska's Compliance with the Republican
Attachment 5 — Report: RRCA Groundwater Model Analysis

Attachment 6 - Designated Schedule for Resolution



Attachment 1

Nebraska's Violation of Water-Shori Year Administration Requirement

2005 and 2008
Table 5C Nebraska's Compliance During Water-Short Year Administration (from App. C of the FSS p. C65)"
Year Allocations Computed Beneiicial Credits Difference
Consumptive Use {(CBCU) from Between
imporied | Allocation and
Water Consumplive
Use Minus
Imporied
Water Supply
above Guide
Raclc
Calumn Cal 1 Col 2 Col 3 Col 4 Col 5 Col B Col 7 Col 8
Slate
Allocation | State Wide Siale CBCU Wide Credits
State Wide below Allocation Wide Below cacu above Col3-(Col 6
Allocation Guide above CBCU Guids Above Guide —-Col 7)
Rock Guide Rock Roacle Guide Roclk
Rock
2005 199,450 4,586 194,864 253,740 4,052 249,689 11,965 (42,860)
2006 189,180 3.615 185,565 240,850 3,084 237,786 12,214 (40,010)
Average 194,320 4,100 190,210 247,300 3,560 243,740 12,090 (31,430)
«AlV average and lotal values are rounded to the ncarest 10.

For 2005, two accountings were approved by the RRCA. The difference was caused by dispulc over the inclusion or exclusion of evaporalion
from non-federal yeservoirs in Nebraska below Harlan County Reservoir. The values displaycd are from the accounting includes ail non-
federal reservoir cvaporation in Nebraska, as proposed by Kansas.

For 2006, no accounting was approved by the RRCA. Only input duta for the accounti
accounting consistent with Kansas pasition on accounting inclusive of (1) all non-
Harlan County Reservoir evaporotion assignment method that assigns evaporation o bath Kansas and Nebrasl

takes water from Harlan County Storage.

The totals for 2005 and 2006 from table 5C are below:

np was approved. The values displayed are from an
federal reservoir evaporation in Nebraska and (2) a
ta when only one State

Year Allocations Computed Beneficial Credils Difference
Consumptive Use {CBCU) from Between
Imporied | Allocation and
Water Consumptive
Use Minus
Imporied
Water Supply
above Guide
Rock
Column Cot 1 Col 2 Col 3 Cal 4 Col5 Col 6 Cal 7 Col 8
Slate
Allacation | State Wide State CBCU Wide Credils
State Wide below Allocation Wida Below CBCU above Col3-(Col 6
Allacation Guide above CBCU Guide Above Guide ~Col7)
Rock Guide Rock Rock Guide Rock
Roclk
Tolals 368,630 8,200 380,430 484,580 7,120 487,470 24,180 {82,870)
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Attachmeant 2
Nebraska's Five-Year Running Average Allocation and Compuiad
Beneficial Consumptive Use for Determining Compaci Compliance
2003 through 2006

Table 3C: Nebraska's Five-Year Average Aliccation and CBCU {irom App. € of the FSS p. 62)*
Cal. 1 Col. 2 Col. 3 Cal. 4
Difference between
Allocation and Computed
Beneficlal Consumptive
Compuled Beneficial | Credits from Imported Use minus Imporied
Year Allocation Consumptive Use Water Supply Water Supply
2003 227,580 262,780 9,762 (25,418)
2004 205,630 252,650 10,386 (36,640)
2005 199,450 253,740 11,965 (42,325)
2006 189,180 240,850 12,214 (39,456)
2007
{
Average 205,460 252,510 11,090 (35,960) [

“All average and total values arc rounded to the nearest 0.
The values for years 2003 and 2004 were approved by the Republican River Compact Adsninistration,

For 2005, two accountings were approved by the RRCA. The difference was caused by dispute over e inclusion ar exclusion of evaporation
from non-federal reservoirs in Nebrska below Harlan County Reservoir, The values displayed are from the accounting includes all non-
federal reservoir evaporation in Nebraska, as proposed by Kansas,

For 2006, no accounting was approved by the RRCA. Only input data for the accounting was approved. The values displayed are from an
accounting consistent with Kansas position on accounting inclusive of (1) all non-federal reservoir cvaparation in Nebraska and (2) a
Harlan County Reservair cvaporation assignment method that assigns cvaparation to both Kansas and Nebraska when only one State iakes

water from Harlan County Storage.

The totals of table 3 C are below:

Difference between
Allocation and Computed
Beneficial Consumptive

Computed Beneficial | Credits from Imparted Use minus Imported
Year Allocation Consumplive Use Waler Supply Waler Supply
Totals for 2003 to 821,840 1,010,020 44,350 (143.840)

2006
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Attachment 3

Proposed Remedy for Violation of the Court’s Decree
in
Kansas v. Nebraska and Colorado,
No. 126, Orig., U.S. Supreme Court
Decree of May 29, 2003, 538 U.S. 720

Order of Supreme Court finding Nebraska in violation of the Court’s Decree and
imposing the following remedy.

For 2005-2006 violation of the Final Scttlement Stipulation (FSS), Nebraska shall
pay to Kansas the following:

A,

B
C.
D

Kansas’ damages or Nebraska’s gains, whichever are greater;
Prejudgment interest compounded from the date of Nebraska’s overuse;
Attomeys fees and costs; and

Such further relief as may be considerad appropriate by the Court to
address fully the Decree violation by Nebraska.

To achieve compliance with the FSS in the future, Nebraska shall:

A.

[mmediately (a) shut down wells and groundwater irrigation in Nebraska
within 2 % miles of the Republican River and its tributaries, (b) shut down
groundwater irrigation of acreage added after the year 2000 throughout the
Republican River Basin in Nebraska and (c) such further reductions of net
consumptive use in the Basin in Nebraska necessary to maintain yearly
compliance. This will reduce groundwater consumptive use to approximately
175,000 acre-feet per year. Nebraska is invited to submit an alternative
remedy that is the hydrologic equivalent in quantity and timing;

Further reduce Nebraska's Computed Beneficial Consumptive Use to the
extent necessary to keep Nebraska (1) within its Compact allocation unti} the
effects of the reduction of groundwater pumping brings Nebraska into
compliance with the Compact and the FSS, and (2} in compliance when the
actions listed above in are insufficient, especially in Water-Short Year
Administration years;

C. Be subject to preset damages, costs, attorneys’ fees, and additional sanctions

for any failure to comply with the Court’s order in the future.
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Attachment 4

Requirements for Nebraska’s Compliance

with the Republican River Compact

Report to
David Barfield

Kansas Department of Agriculture, Division of Water Resources

from
Spronk Water Enginpeers, Inc.

Dale E. Book, P.E.

December 18, 2007



Introduction

This report describes the analysis made to determine the reductions in
Groundwater Computed Beneficial Consumptive Use (CBCU) necessary in
Nebraska to achieve compliance with the Republican River Compact as
implemented by the Final Settlement Stipulation (FSS). Nebraska's CBCU
exceeded the allocation above Guide Rock for the two-year water short year test
applied to 2005 and 2006. The expected result for the five-year period of 2003
through 2007 is that Nebraska’s statewide CBCU will exceed its corresponding
allocation. For the four years of 2003 through 2006, Nebraska’s statewide CBCU
has exceeded allocations by a total of 143,840 acre-feet using the Kansas

methodology.

The analysis described in this report is intended to estimaie the level of
Groundwater CBCU that could occur within Nebraska's allocalion to achieve
compliance with the five-year test. Compliance with the Water Short year
standard would require that additional reduction of surface water CBCU or
equivalent offset be supplied. This analysis was intended to quantify the level of
groundwater CBCU that could occur within Nebraska's allocation. The RRCA
Groundwater model was used to determine reductions in pumping that would be
necessary to achieve this level of CBCU (see Attachment 5).

This analysis relies on the data for the period of 2002 -~ 2006 to compare CBCU
with the allocation under the Republican River Compact. This comparison
provides the amount of groundwater CBCU that can occur, in combination with
the limited surface water CBCU of this period, to achieve compliance with the
FSS for this period. The amount of groundwater CBCU that can occur is a
reduction from recent levels of groundwater CBCU of approximately 200,000
acre-feet/year. The RRCA groundwater model was used to quantify the projected
groundwater depletions in Nebraska resulting from reductions in pumping as well
as changes to Imported Water Supply Credits that would occur with the reduced
groundwater pumping. The projected effects of these reductions on surface water
CBCU and compliance with the FSS over this period were estimated.

Criteria and Assemptions

The level of groundwater CBCU that would allow the total CBCU to be within the
allocation over the five-year period of 2002 through 2006 was determined as
follows. The increased streamflow caused by a proposed level of pumping
reduction would increase the supply available for surface water use in Nebraska
and increase supply available to Kansas. The net change of Nebraska use was
estimated assuming that additional water would be consumed by the surface water
users as a result of the increased supply.

N9188
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The level of groundwater depletion that would provide compliance with the five-
year statewide standard in Nebraska was determined by estimating the change in
groundwater CBCU, surface water CBCU, and Imported Water Supply Credits
and then comparing the resulting net total CBCU to the allocation for the five-year
period. The analysis is based on the following criteria and assurnptions:

o CBCU should not exceed the statewide allocation, over a five-year period.

. The Imported Water Supply Credit was estimated from analysis with the
RRCA Groundwater Model

° Reductions in CBCU necessary to achieve compliance are assumed to be

accomplished from reductions in groundwater irrigation pumping, as
represented in the groundwater model simulation.

° Surface water CBCU in Nebraska would be increased due to increased
streamflow.

° Compliance with the two-year standard for water short conditions may
require reduction in surface water use, in addition to the pumping
reductions.

o The time required for groundwater CBCU, as predicted with the RRCA
Groundwater model, to decline to the necessary level will be several years.
Until CBCU is reduced to that level, other reductions will be needed to
achieve compliance.

Description of Analysis

The analysis computes the change in statewide CBCU corresponding to a reduced
level of groundwater depletions. It is necessary to reduce the groundwater
depletions by more than the actual deficit, since additional surface water
consumptive use would be expected to occur, as a result of the increased
streamflow resulting from less depletion to streamflow from groundwater
pumping.

Using available compact data, the five-year average statewide allocation over the
period of 2002 - 2006 was 212,000 acre-feet/year. Table 1 shows the actual FSS
accounting for this period. The overuse averaged 32,000 acre-feet/year for this
period.

{8 ]
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The amount of increased surface water consumptive use in Nebraska was
estimated, based on the location of the changes in groundwater depletions. For the
storage conditions in effect during these years, it was assumed that the increased
flows would be largely diverted for irrigation, with some additional reservoir
evaporation. The amount of additional streamflow that would be consumed by
surface water uses in Nebraska was estimated to be 45%. Table 1 shows the
adjusted CBCU and the comparison with the allocation.

The Imported Water Supply Credit was estimated using the RRCA Groundwater
Model, with the projected future level of pumping determined from this analysis.
The credit was estimated to be approximately 30,000 acre-feet/year. Actual credit
would of course depend on the amounts of continued importation of Platte River
water into the basin.

Resulis of Analysis

1. The average annual allocation for Nebraska for 2002 - 2006 was 212,000 acre-
feet/year. The actual use, including both surface and groundwater, averaged
254 000 acre-feet/year. After adjusting for the Imported Water Supply Credit,
the Computed Beneficial Consumptive Use exceeded the allocation by 32,000
acre-feet/year.

When the groundwater CBCU is reduced to 175,000 acre-feet/yr, average
surface water CBCU is estimated fo increase from 55,000 to 67,000 acre-
feet/year, Imported Water Supply Credits increase to approximately 30,000
acre-fest/year.

9

3. The total CBCU that could occur within the Nebraska’s allocation is 242,000
acre-feet/yr, after applying the estimated Imported Water Supply Credit.

4. The Groundwater CBCU must be reduced to 175,000 acre-feet/yr to achieve a
balance with the statewide allocation over the five year period.

Conclusions

The Nebraska beneficial consumptive use has exceeded the statewide allocation
for each of the years 2002 - 2006, The five-year total for the period of 2003 -
2007 is expected to exceed the allocation over that period, given the status of the
accounting through 2006. Based on the five-year allocation through 2006, it
would be necessary to reduce the total CBCU to approximately 242,000 acre-
feet/year for Nebraska to be in compliance with the FS3S.
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A reduction of stream depletions due to groundwater pumping in Nebraska from
200,000 to 175,000 acre-feet was estimated to be necessary to provide compliance
with the five-year test of the FSS over a period of similar water supply conditions.
This would result in a balance between CBCU and allocation. This level of
groundwater depletions corresponds to the pumping reductions described in
Attachment 5.

To achieve compliance with the Water-short year periods, additional reductions to
CBCU beyond those described above will be necessary. It would be necessary to
limit surface water consumptive use or provide equivalent offsets from alternate
sources.



Estimated Effact on Compliance from a Reduction in Nebraska's Pumnping: 2002 - 2006

Table 1

(1600 acre-i)

Table 3C: Mebraska's Five-Year Average Allocation and CBCU
Aciual
Year Statewide Ground Water | Surface Water | Imporied Waler jAllocation - {CBCU -
Allocation cBCcU CBCU Supply Credit IWS Credit)

2002 237 180 85 14 -15

2003 228 204 58 10 -25

2004 206 213 40 10 -37

2005 199 203 51 12 -42

2006 189 198 42 12 -39
Average 212 200 55 12 -32

- Adjusied
Year Ground Water ' hslgsgscl’(g's Surface Waler ° | imported Water 4 ( Ag}?ﬂcigogécfl i
CBCU Suriace Water CBCU Supply Credil WS Credit)
CBCU

2002 175 2 88 30 4

2003 175 13 72 30 11

2004 175 17 57 30 4

2005 175 13 63 30 -8

2006 175 11 53 30 -8
Average 175 11 87 30 0

1 Nebreska’s projected amount of Ground Water CBCU
2 45% of the difference batween the aclual Ground Waler CBCU and adjusted Ground Water CBCU

3 Adjusted Surface Water CBCU = the aclual surface water CBCU plus the Effec! on Nebrasha's Surface Water CBCU

4 Nebraska's projected Imported Waler Supply Credit

5 Adjusted compliance = Nebraska's allocation - {the adjusted Groun

- the adjusted imported waler supply credil}

d Waler CBGU + the adjusied Surface Water CBCU
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Altachment 5: RRCA groundwater model analysis (revised)
Impact of Nebraska pumping and proposed rernedy

Samuel P. Perkins' and Steven P, Larson?
January 4, 2008
(see Appendix A for an explanation of revisions)

"Civil Engineer, Interstate Water Issues, Kansas Dept. Of Agriculture, Div. of Water Resources;
®8. 8. Papadopulos & Associates, Inc., Bethesda, MD.

Iniroduction

- The analysis described in Attachment 4 has shown that annual groundwater consumptive use in
Nebraska must be reduced to 175,000 acre-feet in order to achieve sustained compliance with the
compact. The approved RRCA groundwater model was used to determine the reduction in pumping
necessary for Nebraska to meet this requirement and thereby achieve sustained compliance with the
Republican River Compact. This memo describes the basis for the projected depletions computed by
the groundwater model under both status quo and reduced purnping scenarios,

In order to reach and then sustain a groundwater consumptive use of 175,000 acre-fest (AF) needed
to comply with the Compact over the next 50 years, the proposed remedy case imposas the following
conditions on future groundwater pumping for irrigation within the Republican River basin in Nebraska:
first, a no-pumping zone for irrigation is imposed within 2.5 miles of RRCA groundwater model stream
cells; second, groundwater irrigation area is held at 2000 levels at distances greater than 2.5 miles
from stream cells; third, commingled irrigation area is held at 2006 levels at all distances from streamn
cells within the Republican River basin in Nebraska. Under this scenario, fulure groundwater irrigation
area in Nebraska is reduced by 514,610 acres, including 350,970 acres within the no-pumping zone
and 163,640 acres outside the no-pumping zone. For comparison, Nebraska's reported groundwater
irrigated acreage within the Republican River basin has increased by 211,000 acres since 2000 and
by 308,900 acres since 1990.

The proposed remedy is intended to allow recovery of streamflow as quickly as groundwater response
will allow by focusing on groundwater pumping near the Republican River and its tributaries. The
groundwater model was used fo represent impacts of Nebraska groundwater pumping on Republican
river streamflow and of imported water supply from the Platte River. Model scenarios were run to
represent both status quo conditions and the proposed remedy. Projected Nebraska impacis for a 51-
year future time period, as well as computed Republican River streamilow, are presented here under

both scenarios.

Projected average annual impacts over 51 years (2007-2057) on Republican River streamflow under
status quo conditions are 268,000 acre-faet per year (afy) for Nebraska groundwater pumping,
reduced by 11,700 afy for imported water supply credit from Platte River imports, for a net impact of
256,300 afy. The corresponding impacts under the reduced pumping scenario are 164,700 afy for
Nebraska pumping, reduced by 27,600 afy for imported water supply credits, for a net impact of
137,100 afy. Compared with the base case scenario, the proposed remedy scenario shows an
average decrease in pumping impact of 103,300 afy and increase in imported water supply credit of
16,000 afy, for a reduction in Nebraska's net impact of 119,300 afy. However, the net impact under
the proposed remedy shows an initial decline followed by an upward trend for years 2015-2057,
indicating a possibly larger net impact beyond the simulated time period.

Using a secuence of historical vears to reoreseni fuiures

Model datasets for historical years 1990-2006 were used to construct future scenarios. These years (
were chosen Initially because of the higher quality of Kansas water use reporiing data beginning in

1890. The sequence of historical years 1990-2006, beginning with year 1990, was repeated three

times to represent future scenarios for years 2007-2057. Median annual precipitation for years 1990-
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2006, spatially averaged over the groundwater model domain, is 19.58 inches/year, Compared
against the model's years of record 1918-20086, this corresponds to a probability of 54.5 percentile,
which is slightly above median rainfall of 19.28 in/yr for years 1918-2006. This indicates that the
sequence is a reasonable projection, at least with respect to the historical record. Additionally, the
sequence consists of a relatively wet period (1990-1999) followed by a relatively dry period (2000-
2006).

Hydrologic conditions for future years were represented by the conditions of the historical sequence of
years. These conditlons include mean monthly streamflow and reservoir elevations at the end of each
manth, both of which are specified for the stream (STR) package, and evapotranspiration (for the EVT
package) as input to Modflow (mf2i<), Groundwater recharge, pumping and irrigated area are also
based on conditions of the historical sequence of years, but with adjustments {o specify conditions for
the speciiic cases as input files to the pumping (WEL) and recharge (RCH) packages. Irrigated area is
a consideration due to the dependence of precipitation recharge on whether or not the land is irrigated.
Input files to Modflow were assembled by the preprocessor programs mketff (EVT package), mkstrif
{STR package) and rrppf (RCH and WEL packages) [version: rrppf_v519].

Staius quo scenario

Recharge and pumping for the status quo scenario were represented by historical conditions with
adjustments as follows.

Kansas data for irrigated area, groundwater purnping and return flow in future years were based on
corresponding historical years' data, but with adjustments to reflect 2006 conditions with respect to
return flow (based on improvements in irrigation systems), metering and development.

Data for irrigated area served by groundwater and commingled pumping as reported in 2006 by
Colorado and Nebraska were used to represent all future years under base case conditions. lrrigated
area served by surface water in future years was represented by data for the corresponding historical
years. For Colorado, 2006 groundwater irrigated area was substituted for the corresponding historical
years' area as a correction to the Colorado dataset from authorized area, as specified in years 1990-
2000, io reported area used for irrigation, as specified in years 2001-2006. No corresponding
adjustment was made lo groundwater pumping for Colorado.

in the case of Nebraska, 2006 groundwater and commingled irrigated area were substituted for
corresponding historical years' data in order to represent continued development through 2006.
Groundwater pumping by Nebraska in future years was represented by reported pumping in the
corresponding historical years to reflect hydrological conditions. To reflect the change in development
associated with Irrigation from a given historical year to the year 2006, historical pumping
corresponding to each grid cell was multiplied by the ratio of total groundwater and commingled
irrigated area in 2006 to the total area for the corresponding historical year. In order to reflect
differences in development across Natural Resource Districts in Nebraska, this ratio was calculated for
each NRD within the groundwater model domain, and applied to total reported pumping and
groundwater return flow for each model grid cell within the corresponding District. NRD boundaries

are shown in Figure 1.

The assumptions of historical conditions for the Nebraska dataset that are projected into the future
include return flow from groundwater pumping for irrigation, which is assumed fo be 20 percent. This
is considered to be a generous assumption, even for recent historical years, and may warrant revision
for scenario refinemenits, especially if allocations imposed by Natural Resource Districts are {0 be

incorporated.

Pronosed remedy casg: reduced Mebraska pumpina scenario
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Conditions for the reduced Nebraska pumping scenario are summarized above in the Introduction. i
The conditions are explained in greater detail as follows.

No-pumping zone

The no-pumping zone was specified in lerms of model grid cells as an approximation of an actual
zone, which would likely be independent of the model grid; for example, it might reference a boundary
based on the Public Land Survey System. The grid-based approximation has the advantage of
allowing the affected pumping in Nebraska to be selecled from datasets previously prepared by
Nebraska for the model, including groundwater pumping, recharge and irrigated area. Additionally,
defining the no-pumping zone with reference to model stream cell centers is intended to be consistent
with prior decisions made during model development to represent the stream networl.

Figure 1 shows the extent of the proposed no-pumping zone on Nebraska groundwater pumping for
irrigation within the Republican River basin as gray-shaded grid cells. Model celis representing
streams and federal reservoirs (turquoise) are included in the no-pumping zone. By selecting model
grid cells whose centers lie within two miles of stream cell centers, the resulling no-pumping zone
applies to groundwater diversions within 2.5 miles of the stream. The model grid cells coresponding
to the no-pumping zone were selected in GIS and converted into a “mask”, i.e., an array of 1's and 0's
that was written to a lext file for input to a preprocessor to identify grid cells for which pumping is to be
%cluded.

2000 irrigated area

Outside the no-pumping zone, groundwater lirigation area for the year 2000 was substituted for
corresponding historical years’ data to hold development at 2000 levels. Groundwater pumping by
Nebraska in future years was represented by reported pumping in the corresponding historical years i
to reflect hydrological conditions, multiplied by a factor to reflect the change in irrigated area, given by

the ratio of groundwater irrigated area in 2000 to groundwater irrigated area in the corresponding

historical year. Ratios were calculated for each Natural Resource District (NRD) and applied to
corresponding pumping within the NRD.

An implicit assumption of the above conditions for the proposed remedy scenario is that pumping
within the no-pumping zone cannot be transferred outside the zone.

The combined effects of imposing the no-pumping zone and fixing irrigated area at 2000 elsewhere in
the Republican River basin are to reduce groundwater irrigated area within the Republican River basin
by 514,800 acres, or 43 percent, from 1,200,600 acres under the status quo scenario to 686,000 acres
under the proposed remedy,

Commingled irrioated area

In applying the proposed remedy, the condition to hold groundwater irrigation area to 2000 levels is
not applied to commingled irrigation area, which is instead held at 2006 levels for all of Nebraska
within the RRCA groundwater model domain. Within the no-pumping zone, commingied irrigation area
is retained, under the assumption that commingled area could be irrigated if surface water is available.
Total 2006 commingled irrigated area in Nebraska was 119,000 acres. Within the no-pump zone,
2008 commingled irrigation area was 11,040 acres; Within the Republican River basin and outside the
no-pump zone, 2006 commingled area was 2,230 acres.

Evalustion of impacts of Nebraska pumping under staius auo and reduced pumping condiiions

In order to compute Nebraska impacts of both groundwater pumping and imported water supply, three {
additional cases were run for comparison against the status quo and reduced pumping cases, above.
Conditions for the third case speclfy no groundwater pumping in Nebraska for the entire simulation

3
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period, beginning in 1818, but are otherwise the same as conditions for the base case. Similarly,
conditions for the fourth case specify no imported water supply from the Platte River in Nebraska for
the entire simulation period, beginning in 1918, but are otherwise the same as conditions for the base
case. The fifth case is identical to the reduced pumping cases (above), except for the assumption that
future imported water supplies from the Platie River are excluded.

Based on these five future scenario runs, impacts of Nebraska pumping and imported water supply
were evaluated with respect to both baseline and reduced pumping conditions. First, the impact of
Nebraska pumping under status quo conditions was evaluated as the difference given by computed
Republican River flows for the “no Nebraska pumping” case minus corresponding flows for the status
quo case. Second, the impact of Nebraska pumping under the proposed remedy Is evaluated as the
difference given by cornputed Republican River flows for the “no Nebraska pumping” case minus
corresponding flows for the proposed remedy case. Similarly, imported water supply credits were
evaluated twice: first, with respect to status quo conditions, and then with respect to reduced pumping
conditions under the proposed remedy case.

Resulis: impacis of Nebraska pumpina snd imporied water sunnly from Plaite River

The reduction in groundwater irrigated area of 514,600 acres within the Republican River basin under
the proposed remedy resulls in a groundwater pumping reduction of 619,900 acre-feet/year. impacts
of this reduction an streamflow are presented here.

Table 1 lists computed annual impacts of Nebraska pumping on Republican River streamflow and of
imported water supply under both the status quo and reduced pumping scenarios for years 2007-
2057, and averages over the same period. The rightmost column of Table 1 lists the reduction of
impacts achieved under the reduced pumping scenario.

Table 1 shows that projected average annual impacts over 51 years (2007-2057) on Republican River
streamflow under baseline, conditions are 268,000 acre-feel/per year (afy) for Nebraska groundwater
pumping, reduced by 11,700 afy for imports from the Plaite River, for a net impact of 256,300 afy. The
corresponding impacts under the reduced pumping scenario are 164,700 afy for Nebraska pumping,
reduced by 27,600 afy for imporied water supply for a net average impact of 137,100 afy. Compared
with the base case scenario, the proposed remedy scenario shows an average decreased pumping
impact of 103,300 afy, and an increase in imported water supply credit of 16,000 afy, for an average
net Nebraska impact reduction of 119,300 afy. However, the net impact under the propased remedy
shows an initial decline followed by an upward trend for years 2015-2057 that indicates a possibly
larger net impact beyond the modeled time period.

Nebraska impacts on Republican River streamflow are shown graphically in Figures 2 and 3. Figure 2
shows the separate impacts of Nebraska pumping and imported water supply credit under both
scenarios. Figure 3 shows the net sum of pumping impact and imported water supply credit for each
scenario.

Figure 2 shows historical impacts of Nebraska pumping on Republican River streamflow and imported
water supply credit according to the RRCA groundwater model for years 1960-2006. The historical
impact of Nebraska pumping reached peak levels of 212,900 acre-feet/year in 2001 and 213,100 acre-
feet/year in 2004, and was 198,400 acre-feet/year in 2006. Figure 2 also shows projected impacts of
Nebraska pumping on Republican River streamflow and imported water supply credit under both the
status quo scenario and the reduced pumping scenarios for years 2007-2057.

The impact of Nebraska pumping on Republican River streamilow in future years under the status quo
scenario shows greater variability than under the reduced pumping scenario because of the greater
magnitudes of the pumping under the status quo scenario. Projected pumping impacts under both
scenarios appear to have upward trends, although impacts under statps quo conditions show a

4
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show less variability than do

Table 1. Projected impacts of Nebraska pumping and Platie River im
conditions and the proposed remedy (acre

Imported water supply credits under the proposed remedy are greater and

those under status quo conditlons.

ports under both status quo
-feetlyear)

Proposed remedy

Impact

year Stalus quo conditions
pumping | imports Net pumping | imporls Net reduction
impact impact

2007 206,685 | 15,945 190,740 189,200 | 17,476 171,814 18,926
2008 228,723 | 10,519 218,204 185972 | 18,160 167,812 50,392
2009 232,212 | 10,058 222,154 184,619 | 24,438 160,181 61,973
2010 268,248 | 28,216 240,032 188,316 | 28,8689 159,447 80,585
2011 234,826 | 18,398 216,430 167,740 | 23,517 144,223 72,207
2012 257,288 | 16,004 241,284 169,116 | 25,785 143,331 97,953
2013 279,390 | 19,589 259,801 170,714 1 27,116 143,598 116,203
2014 253,860 | 20,178 233,782 161,514 { 25,630 135,884 97,898
2015 239,184 { 13,010 226,174 163,278 | 24,317 128,961 97,213
2016 259,639 1 12,697 246,942 162,518 | 27,757 134,761 112,181
2017 2353151 12,933 222,382 149,632 | 23,036 125,696 96,686
2018 249836 | 11,921 237,915 161,570 | 26,762 124,808 113,107
2019 220,215 8,478 211,737 137,938 | 20,580 117,348 94,380
2020 238,380 9,005 230,375 151,122 | 25,655 125,467 104,908
2021 249,061 9,087 239,874 155,209 | 27,349 127,860 112,114
2022 248,073 9,400 238,673 152,490 | 25,855 126,635 112,038
2023 232,745 9,054 223,691 148,589 | 26,396 122,193 101,498
2024 241,650 9,967 231,683 150,586 | 25,203 125,383 106,300
2025 260,704 8,756 251,948 158,291 26,118 132,172 119,776
2026 261,893 9,493 252,400 159,352 | 27,569 131,783 120,617
2027 310.470 | 20,000 290,470 168,124 | 29,058 138,166 152,304
2028 266,199 | 17,524 248,675 167,838 | 27,737 130,101 118,574
2029 288,790 | 11,750 277,040 161,625 | 29,072 132,553 144,487
2030 315,741 13,507 302,234 167,204 | 30,214 136,990 165,244
2031 281,880 | 17,106 264,774 161,227 | 28,113 132,114 132,660
2032 268,225 8,908 258,317 165,858 | 27,867 127,991 130,326
2033 287,840 | 10,699 277,141 165,875 | 30,366 135,509 141,632
2034 260,095 9,511 250,584 165,124 | 27,216 127,908 122,676
2035 275,704 9,444 266,260 157,893 | 29,493 128,400 137,860
2036 240,324 7,342 232,882 146,034 | 23,234 122,800 110,182
2037 253,962 8,401 245,561 159,222 | 28,213 131,008 114,552
2038 268,318 8.603 289,715 163913 | 29,615 134,298 125417
2039 272,377 9,011 263,366 161,569 | 28,314 133,255 130,111
2040 254,226 8,699 245,527 158,492 | 28,645 129,847 115,680
2041 262,968 8,440 254,528 160,150 | 27,552 132,598 121,930
2042 281,574 B,280 273,294 169,229 | 28,218 141,011 132,283
2043 282,715 9,153 273,562 170,738 | 29,665 141,073 132,489
2044 340,444 | 14,502 325,942 180,788 | 32,343 148,445 177,497
2045 286,259 | 15,373 265,886 168,711 | 29938 138,773 131,113
2046 310,820 9,985 300,835 173,741 | 31,303 142,438 158,397
2047 339,785 | 11,229 328,556 180,301 | 32442 147,859 180,697
2048 302,484 | 15,013 287,481 174016 | 31,491 142,525 144,956
2049 286,563 8,973 277,580 167,400 | 28,872 137,528 140,062
2050 305,555 | 10,562 294,993 179,128 | 32,415 146,714 148,279
2051 278,614 8,926 269,688 167,245 | 29129 138,116 131,572
2052 293,521 9,281 284,240 170,714 | 31,589 139,125 145,115
2053 250,743 5,952 243,791 156,746 | 24,702 132,044 111,747
2054 265,943 8,337 257,606 171,879 | 29872 142,007 115,599
2055 280,141 8,709 271,432 176,507 | 31,446 145,061 126,371
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2056 287,984 8,969 279,015 174,543 | 30.068 144,475 134,540
2057 270,883 8,707 262,176 169,789 | 30,174 139,615 122,561
2007-2057 268,023 | 11,678 256,345 164,696 | 27,643 137,063 119,292
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Figure 2 shows that the impact of Nebraska pumping under the proposed remedy is projected to fall
below 175,000 acre-feet/year for the first time in 201 1, or in the fifth year of the future scenario, and
then occasionally exceeds 1 75,000 acre-feet/year beginning in 2044. Based on linear trends for years
2011-2057, the impact of Nebraska pumping Increases by 394 acre-feet/year under the proposed
remedy, and by 1,055 afy under slatus quo conditions,

Figure 3 shows that the net impact of Nebraska pumping and imported water supply under ihe
proposed remedy is projected to fall below 1 50,000 acre-feet/year for the first fime in 2011, and then
stay below 150,000 acre-feet/year for the remaining years of the simulation. Based on linear trends
for years 2011-2057, the net impact of Nebraska pumping and imported water supply increases by
261 acre-festlyear under the proposed remedy, and by 1,179 afy under status quo conditions.

trend for years 2011-2057, as shawn in Figure 4. Under the proposed remedy scenario, computed
flows after 2006 show relatively rapid recovery during the first few years, followed by an average rate
of decline of 0.23 percent per year, based on an exponential trend for years 2011-2057.

Fuiure hydrologic conditions
e fvcrologic conditions

it is important to keep in mind that the projections, particularly on an annual basis or in the short term,

are dependent e hydrological conditions of the assumed sequence of years. Because of this, the

time required to reduce the impact of Nebraska pumping to less than 175,000 acre-feetlyear, and the

et impact of Nebraska pumping and imported water supply to less than 150,000 acre-feet/year, will

be influenced by fulure and unknown hydrological conditions. o




N9188
26 of 46

8

"(@sionbuni) S)j80 WSS 1O SIBILED JO SO OM] UILIM i} SIBILSD ISOuM BSoy) aJB AeiB HIEp PSPBYS S[ed PUD "BYSEIqEN

?
H

m..
_
_

= fomanod —:... e

u) uiseq Jaaly ueslignday aty uitm say auoz Bujdwind-ou pasodosd uiewop pub jepow sajempunclt youY jo wed Bumoys deyy | *Bid

0 s Casssieres

S

SOUURUNON QLN TY5LIGOH
UTIXD [IPOLS SGIBMPUNDIG
opesnja)d

{sar0f) sesuby

{soddn} sosuwy|

oyseqon

sajels uiseq Janpy veaqnday

slind o0y oping [0
5[0 WEDNS 2pow .
swens
shoa pul Gidwnd-ou afis-5 2 o

P

e T

e T

ejseigapn Ul T_wmg 1aAlY uedjgnday EE;wIm:S Buicduwind-ou pasodold

s



N9188
27 of 46

“Soueusas Apswal pasodosd pue onb smeis yioq Joj ypeso Alddns Jejem peuoduy pue mojweans uo jaedw Buidwnd eyselqapn

‘¢ “Big

09072 gsoc 0v02 0€02 0202 0i0c 000¢ 0GGL 0861 0.61 0961
et e e e e e e T e e e m e e e 0
ARk ity it . 7 shadtgptspaH
onb snjeys ¥ . ,._1\_./._.. N\I +TI.+/.I s ;u.\.I._ y_r._,TI\ﬁ u\f\._..I\T_.,._xr_forx 2l N
it f}.}l_\.\zw\.\\?}k Vgt ek A * \_/N\_. vE
d T R I A -
Apawas pesadaud {suopipuos onb snjeis) ypaso punay RIS2IqaN —t— K .\ - 000'0%
‘SHipaso bn_Q:w iajem UmtOn_E_ {(auoz Bujdwnd-ou SRU-GZ) ||PBI0 PUNA BYSRIGD ——te— -
euoz Suidsnd-ou sjw-g'z “19eduy) Sudund eyseqep ——j— L \p -
oy b s Yoedu Buitund —— M ) .
SO e o Buund epseagey —— ) - 000'00L

Apawas pasodosd tapun / -
1aedw) Buidwnd eyseiqayy pajoafosd n\f

" SWARS S Y - - 000'0§L
b\w\w +\.<\i>\§{)\r% ¥ )

9002 ybnoup ,
+ " Joedwy Buidwund B)SeIqap [eouoysy 000’00z

000'00¢e

suoBipuod onb snje;s Jspun
1oeduy Budwind eysegey pajosfosd

000'0s¢
suogipuod Buiduwnd paanpai pue onb snje)s

101 /G02-2002 Yipaso Addns satem PaModWt puE Moy Joany ueaiignday uo Guidwnd e)Seiqen Jo joeduy

{1e@)-a108) awnjoa [enuue




N9188
28 of 46

01

‘sopeuaos Apaiuas pasodoid pue onb sniels loj jipaso Addns isjem pauodiul pue mojesd)

s uo joedwy Suidwnd B)SEIGSN JO WnS 18N ¢ "Bt

0902 0s0¢ 0102 0eae 0e0e

Apswies pesodosd sopun
1oedul jau eYSBIqaN pajosioid

Ei?f X

\,

AL xmr RV WA
RV VA f\.\\. - ¥ _ +/i.,/
N//.

suonduinsse onb sniels tapun
1oedw jau eyseiqan payosiosd

0102 000¢ 0661 0861 0461 0961

[9002Z-0661. Siesh |[eapalsiy jo aouenbes |eoiBojouciyo pejeadal] suopipuod Buidwnd
peonpal pue onb SMe)s 10} £G0Z-L00Z MOl oA ueoygnday o JoEdW] BYSEIGAN 18U peyoaloid

-0
\L\T\I—.JIF
o~

.JN 00005

2.\&,. S
v - 00000}
N

i.\....,..
- Q00'0S1
900z yBnoxy yoedw -

10U BYSEIGON |BaHOISIH -

000'00Z

]
(1981-010B) SUINJOA [ENUUE

000'05¢C

000'00¢

000'0SE

T’



N9188
29 of 46

I

“SOLeus0s Apatuss pesadord pue onb snjeys gy MopLIRBYS Janry uedigndey pandwon B

090z 0%0z 0v0e gg0e 4174 010z 000z 0661 0861 0.6t 0961
. . T memeeenLL L L e e s e . [PPSR, O

Y OUBUBDS asEs eseg (puas fenusuodxa) 260z-0a51 ases 98BQ ... ... . -

. M.n/ \1 /K\, A lozsoozeseaeseq ——

) \IN»<1\M ? , 9002-09G¢ BSED BSEQ —mei— -

- /.N \// «u.<£) 01Euaas APewas pasadod —— .. - 000'0s
NI e e TERT PR PO
V1A
o o 000'004
/ 3
R W
+ A. ‘ =
/ 000'0g1 5
=
3
_ o]
- 000°00Z @
N Dﬂ.m
@
o+ v I w
+ " 000'0s2
Oueuads Apawes pasodoy .

- 000°00¢

4

- 000'05E
[2602-/00Z sieah 10} 8ausnbes jeak-

L1 {eoiBojouosya pejesdal] soueuass
Apswai pasodog PUE 8seD aseq 1oy m

OljLlieals Jaaly ueoygndey pandwon




Appendix A. Revisions to Attachment 5: RRCA groundwalter model analysis
Impact of Nebraska pumping and proposed remedy
Sarnuel P. Perkins' and Steven P. Larson®

'Civil Engineer, Interstale Water Issues, Kansas Depl. Of Agriculture, Div. of Water Resources;
%3, 8. Papadopulos & Associstes, Inc., Bethesda, MD.

Four revisions were made to the future scenario model runs and their effects are described here. The
first three of these are related to groundwater or commingled irrigation area, which mostly affect resulls
for the status quo scenario and have a much smaller effect on the proposed remedy scenario. Annual
changes in impacts of the first three revisions are shown in Table A1. Annual impacts and computed
streamflow under the status quo and proposed remedy scenarios as ariginally reported and with
revisions 1-3 are compared in Figures A2-Ad4. The fourth revision has to do with output control and has
negligible effects on resulls, as shown in Table A3. The first three revisions are as follows.

1. Hold commingled irrigated area at 2006 levels under both future scenarios.

in applying the proposed remedy, the condition to hold groundwater irrigation area to 2000 levels was
also applied to commingled irrigation area. This was revised so that commingled irrigation area is held
instead at 2006 levels for all of Nebraska within the RRCA groundwater model domain. This change had
a slight effect on Nebraska impacis under the reduced pumping scenario.

2. Scale groundwater pumping according to changes in groundwater irrigation area within each NRD.
Groundwater pumping scaling factors for the status quo scenario were based on statewide irrigation area
ratios instead of NRD-specific irrigation area ratios, which were used for the reduced pumping scenario.
Status quo cases were re-run using NRD-specific irrigation area ratios. This change affected impacts
under only the status quo scenario.

3. Exclude commingled irrigation area from sums for the purpose of scaling groundwater pumping.
Sums of irrigation area that were used to compute scaling factors for groundwater pumping included both
groundwater and commingled irigated area. In order to represent increased development of
groundwater irrigation correctly, these sums should have included only groundwaler irrigation area. This
change affected impacts under both scenarios, but more significantly under the status quo scenario. The
sums of groundwater irrigated area within NRDs for years 1990-2006 that were used to calculate
groundwater pumping scaling factors under the status quo and reduced pumping scenarios are listed
below in Tables A4 and A5, respectively.

Effecis of revisions 1-3: calculated impacts on compuied streamilow

Under "Resuits,” the original version of Attachment 5 stated: “The reduction in groundwater irrigated area
of 514,600 acres within the Republican River basin under the proposed remedy results in a groundwater
pumping reduction of 564,400 acre-feet/year.” With the above revisions, average annual groundwater
pumping under the proposed remedy is reduced by 619,900 acre-feet/year.

Table A1 summarizes calculated impacts on computed streamflow as originally reported in Attachment 5
(“Original impacts™), impacts after incorporating the first two revisions, impacts after incorparating the all
three revisions, and the net effects of the three revisions on calculated Nebraska impacts. Under the
status quo scenario, the revisions have the effect of increasing the net Nebraska impact on Republican
River streamflow by 9,700 afy, whereas, under the proposed remedy scenario, the revisions increase the
net Nebraska impact by 1,300 afy. Table A1 also shows the reduction in Nebraska's net impact under
the proposed remedy was 110,800 afy as originally reported and 118,200 afy with revisions, for an
increase of 8,400 afy in the proposed remedy’s reduction in Nebraska’s net impact. Table A2 lists the
annual differences between the revised and original versions of Table 1 in Attachment 5. Figures A2
through A4 superimpose the original and revised graphs of computed impacts and flows shown in
Figures 2-4 of the respective versions of Attachment 5.
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Table A1, Summary of how revisions 1-3 affect Nebraska impacts on Republican River streamflow,

Stalus quo scenario Proposed remedy scenario Reduction i
Pumping | Import [ NetNE | Pumping | imporl | NeINE | In net NE
impact credit impact impact credit | impact impact

Orlginal impacts | 259,900 | 13,300 | 246,600 163,500 27,700 | 135,800 110,800

Impacls with revisions 1and 2 | 263,300 12,500 | 250,800 | 165,000 27,600 | 137,500 113,400
tmpacts with revisions 1-3'| 268,000 | 11,700 256,300 | 164,700 27,600 | 137,100 119,200
Effect of revisions (1-3) 8,100 | -1,600 9,700 1,200 -100 1,300 8,400

As noted above, the revisions have a much greater effect on impacls under the base case scenario.
This can be seen by comparing computed Republican River flows under the base case scenario in
Figure 4 with the same figure in the original version of Attachment 5. With the revisions, note that the
exponential trend line for these flows appears to fall below 50,000 afy in 2030, which is about eight years
earlier than that shown in Figure 4 of the original Attachment 5. On the other hand, computed fiows
under the proposed remedy scenario show a refatively small decrease, corresponding fo the increase in
net Nebraska impact of 1,300 afy with the revisions.

4. Output control file for revised runs specify that cell-by-cell flows for all budget terms be written for the
second time step of each stress period instead of the first.

For final versions of future scenario cases, output control was specified by file TS2_88yrs.oc, which
speciiies that cell-by-cell flows are 1o be written only at the end of each stress period. This is consisteni
with the original historical simulations for years for years 1918-2000, and is considered sufficiently
accurate for the future scenarios. TS2_BByrs.oc is a version of file 11_thru_2005.0c, which was
constructed for a 1918-2005 run, and which begins with a steady-state stress period, whereas the future
runs are continuations of fransient runs. The second and third lines of file 11_thru_2005.0c were deleted
io create file TS2_88yrs.oc. Qutput control files for the hislorical RRCA model runs beginning with year
2001 specify that cell-by-cell flows are written at the end of each time step, or twice per siress period.
This distinction is recognized in specifying input to versions of the postprocessor readecf to read and
summarize cell-by-cell flows.

Future scenario cases preceding the final versions of Dec 28, 2007 were run using file 11_thru_2005.0c,
which had the unintended consequence of writing out the cell-by-cell flows at the end of the first time
step of each stress period instead of the second time step, i.e., flows for the first half of each siress
period instead of the second half. This is because the ahove file includes lines for the sleady-state
period, but there is no corresponding steady-state period for the future scenario runs, Consequently,
model results for these cases will not appear exactly the same as they would be if based on flows at the
end of each stress perlod. However, the resulting differences should be very small, and comparisons
belween cases should be only negligibly affected. Model results would be more accurately represented
by writing out celi-by-cell flows for every time step, as they are for the annual historical runs 2001-2008,
although this would be only a slight improvement in accuracy and would have a negligible effect on
comparisons.

By referencing the output control file 11_thru_2005.0c (above), all previous comparisons of model
budgets for reduced pumping scenarios against the base case scenario have been made on the basis of
cell-by-cell flows for the first time step of each stress period. To verify that differences between maodel
results based an one or the other time step are small, a previous version of the slatus quo scenario was
run both ways, using either of the output conlrol files named file 11_thru_2005.0¢ or TS2_88yrs.ac to
specify that cell-by-cell flows are written for either the first or the second time step of each stress period,
respectively. Model budget flows for the two versions of the base case, denoted TS1 and TS2, were also
averaged to represent flows based on both time steps, TSavg = (TS1 + TS2)/2. Differences between
budget flows based on the first time step and those based on the average of both time steps were
calculated as [TS1 - TSavg], summed over the Republican River basin component of the mode! domain. i
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Table A2. Changes in Table 1, "Projected impacts of Nebraska pumping and Platte River imporis under

both status quo conditions and the p

roposed remedy (acre-faet/year)’

year Status quo conditions Proposed remedy Impact
pumping | imports | Net impact pumpin imporls | Netimpact | reduction
2007 1,845 -127 1,972 106 3 103 1,869
2008 4,211 ~731 4,942 118 6 109 4,833
2009 3,887 -349 4,236 548 -176 724 3.512
2010 5,877 -1,600 7,486 1,205 100 1,105 6,381
2011 7.051 379 6.672 851 -42 693 5,979
2012 7,929 -2,466 10,395 B64 -22 886 9,509
2013 9,589 -3,953 13,542 1,207 26 1,181 12,361
2014 6,647 1,576 5,071 1,023 -17 1,040 4,031
2015 6,591 -1,658 8,249 B47 -23 870 7,379
2016 6,740 -1,312 8,052 1,201 11 1,190 6,862
2017 6,695 -1,615 8,310 875 -50 925 7,385
2018 7.926 -1,602 9,528 1,038 40 898 8,530
2019 7,116 -1,711 8,827 826 -26 862 7,975
2020 6,182 -842 7,024 976 -88 1,064 5,960
2021 5,385 -757 6,142 1,316 B 1,308 4,834
2022 5,331 -739 6,070 1,201 -14 1,215 4,855
2023 4,773 -668 5441 1,219 11 1,208 4,233
2024 7.021 -1,811 8,832 1,040 -15 1,085 7,077
2025 7157 -918 8,075 1,167 -46 1,213 6,862
2026 7.357 -719 8,076 1,369 ~44 1,413 6,663
2027 11,434 -5,412 16,846 1,729 19 1,710 15,136
2028 8,910 -1,165 10,065 1,183 -46 1,229 8,836
2029 10,670 -2,636 13,306 1,397 -39 1,436 11,870
2030 12,432 ~4,688 17,120 1,680 -7 1,687 15,433
2031 10,015 -2,846 12,861 1,393 -46 1,439 11,422
2032 9,180 -2,183 11,363 1,159 -55 1,214 10,149
2033 8,311 -1,054 9,365 1,529 -14 1,543 7,822
2034 9,221 2,327 11,548 1,145 -49 1,194 10,354
2035 9,784 -1,591 11,375 1,292 -6 1,298 10,077
2036 7.807 ~1,140 9,047 1,000 | ~47 1,047 8,000
2037 7.924 -1,102 8,026 1,214 -127 1,341 7,685
2038 7,324 -1,062 8,386 1,552 15 1,537 6,849
2039 7,274 -864 8,238 1,374 -12 1,386 6,852
2040 6,475 -836 7.311 1.392 -3 1,395 5,916
2041 7.466 -810 8,376 1,191 -17 1,208 7,168
2042 8,150 -1,094 8,244 1,361 -58 1,419 7,825
2043 9,265 -978 10,243 1,546 -41 1,587 B,656
2044 18,058 -5,464 18,523 1,928 14 1,814 16,608
2045 10,210 -2,690 12,900 1,292 -56 1,348 11,552
2046 11,231 -2,218 13,449 1,539 -41 1,680 11,869
2047 12,581 -3,377 15,958 1,849 -16 1,865 14,093
2048 11,694 -3,390 15,084 1,513 -65 1,578 13,506
2049 9,500 -1,495 10,995 1,237 -65 1,302 9,693
2050 0,256 -1,038 10,294 1,689 -19 1,708 8,586
2051 9,082 { -1,121 10,203 1,181 -66 1.247 8,956
2052 10,084 -1,226 11,310 1,351 -20 1,371 9,939
2053 8,543 -1,348 9,891 1,021 -53 1,074 8,817
2054 8,661 ~1,104 9,765 1,210 -116 1,326 8,435
2055 8,251 -873 9,124 1,584 14 1,570 7,554
2056 7,897 -1,078 8,975 1,413 -18 1,431 7,544
2057 7,808 -840 8,649 1,354 12 1,342 7,307
2007-2057 8.135 -1,586 9,721 1,218 -27 1,245 8,476
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Madel budget flows, averaged over years 2007-2057, are listed in Table A3. The line labeled “TSavg” in

Table A3 shows the average of the first two lines (TS1 and TS2) for each budget term. The fourth line i
("TS1 - Tsavg") shows the difference in acre-feet/year between the first line and the third. The fourth line
shows these differences as fractions of the average values in fine 3. The small differences, expressed

either in acre-feet (line 4) or as fractions (line 5) and confirm that differences in mode! budget flows

based on one or the other time step (TS1 or TS2) are negligible.

Table A3. Average model budget flows (afy) based on first and second time sleps of each siress period.
time step STO CHD EVT WEL DRN RCH STR

TS1 870353 -3013 | -378322 | -2231032 -2178 | 1692805 | -58308
T82 865473 -3013 | -372438 | -2231932 -2178 | 1692805 | -59342
TSavg 867913 -3013 | -375380 | -2231932 -2178 | 1682805 | -58B25
TS1—TSavg 2440 0 ~2942 0 0 0 517
TS1~TSavg/ | 0,00287] -0.000025 0.0078 0 { 0.0000186 0| -0.0088

TSavg




N9188
34 of 46

"LOOT ‘81 93¢ S ‘1Y ‘7 “S1J ul umoys sjeurFLIo M SMO PasIAaL Jo uosuedio]y “soLruaas
Apawaz pasodousd pue onb swyeis y30q 105 yipaso Ajddns 1ajem papoduat pue moppuzans uo joedury Fuidwind eyseigaN 7V 81

0902 0s0e 0v0e 0eaze 020z 0102 0aac 066! 0861 0.6} 096!

——-—nes . —-— - . v b b s ome————- st D
: o b
onb sneis \ﬁ_.‘}.\m\r+.._\xz.1.r },\.{,Ii H {\_M&a,w ﬁz\rtf\,} {{:;I\r e +
masaﬁuaaem-aaa_ﬁ-amsan{aammaamaaaa-sa P e e
Apawes posodasd T nla...ﬁﬂu_mﬁ_.,hm"_.e.&wrﬁl.m. U810 AUNCLE EYSEIGEN —— & .
R el e Y, 00008
. 110 "auoz bul ~Qu =4
-SHpald >_Qa:m oM _umton_E_ llow auoz muc_.»::a.cc m..m -G % mum%.:_ ma__u_cnhaa Lmﬂmmn —_—
(1euibj1o} suoz Gujdund-ou ajlu-§'g ‘|aedyy; Sujdund eysesqan —a—
suofjjpuoa anb snye;s “joedyy Guidund ByseIqEp -t .\ 3 -
L ;mmm_.m_.a. SUoIlpUOd onb snels ‘jordu mc_n::a BjSBIgEN —o— -
: - 000'00¢
Apautal pasodotd sepun " ) 3
1oedu Suidwnd eyselga pajoaloid ' m
Skm Waval - 000'0SL =
o :.NM %aa _/ ﬂ.?f . . S
wt o % 5
9002 ybnoay . Iy
joedw Buiduind esseiqop [EatoISIH 000°002 w
- o
- e
- 000'082
/ - 000'00E
SUORIPUOD onb snjejs Japun )
1oedw) Buidwnd eyseiqen pajoaiold
000'0SE

suopipuos Buidwnd paonpas pue onb snieys
10} /50Z-2002 Hpa.o Addns Jeyem pepodiu) pue moy Jaary ueoggnday uo Buidund exseigap o joeduy

M



N9188
35 of 46

e’

'LO0T 81 99 ¢ Uy ‘¢ ‘Siyg U1 UMOUS STRUISLIO (3im sholy PastAal Jo uosireduio) “sorseuass
Apatuas pasodord pue onb snzess 10§ ypon Ajddns sazem paisoduy pue mopymeans ua soedun Sutdnd BASBIQON JO wins JoN gy Sy

090¢ 0502 0¥02 0eoz 0202 0102 0002 0661 0861 0461 0961

0
{ouoz Gujcund-ay aw-g ) Gujtkund peonpas ‘jaedy) |ou B)SBIQN] ——pm +\_.\.F.Tm
{1eujB)o ‘aunz Sydund-ou 8t-5°2) Sudusnd paonpay ‘joedu) 10U eyserqey —s— n+\,h ¥ ’
sugipuna onb sniejs 1o9edy] jay 2YSBeIqEN —t— /.\ “.. DOD.Dm
{1eufo} sunjpuos onb smels ‘Yoedu) jeu eysesqay —o— ._\ -
{suapuos onb 6MIels) 12edy) jou eysesqan ¢
Apewsai pesodoud Japun Joeduw jou 2yseigep pajosfoid - 0oooot
Mg Yo \/«/ ¥
f | R # ;
o5 P g 5 P W, o :
" T 000'0SL
0 A su BySseiqap
[eauoisIH
- 000'002
. - 000'0s2
- 000'00¢g
suondwnsse onb SMeJs Japun
1oedu jau Bseiqan pajoalosd -
- 000'05¢

[900z-0661 sieak |BdU0lsiy jo eouanbas jeatBojouoiyo pejeadal] suogipuos Suidwnd
Paonpai pue onb smes Joj sg0z- L00¢ Moy tenpy ueoyqndey uo 1oedwy eyseiqep 18U pelasfos

(1933-a108) swnjoa jenuue




N9188
36 of 46

*LOOT ‘ST 99 S "NV ‘p T ut umoys sjeuidLio
(3iM SMOjJ pasiaal Jo uosiiedingy) soueus pawar pasodod pue onb sieis 103 mojjiueans Joary veonquday pandwo) vy ‘814

0902 0s0c 002 0eae 0202 oLoz 0002 0661 086G} 0.51 0961

b ne s o s ot snminm 8 e o ot < s b2 0
1502+ 00T 9589 a58q —1— -
+ OUBUBJS ased asey {iawfuo} 2502-£00¢ 9582 958] —0— -
4 \ 00Z-00G| 8583 BSBY ——t— -
ojteusas Apswas pasodosd —— - .
(ieuua) opeusos Apaus) pasadasd —e— - 00009
A
%.\; . - 000'00}
f \ ®
=
. . =2
g / f& / iy f - ooo'ost
ot g \ A‘_th.{* . .d RY fad . - " .. OOOOMW m
{3 B [« m
] . 3
. =
- y Nt t -oooooz
| %
g M ) k .l m
N 1 000'052
ofeuans Apewal pasodold R
- 000'00¢
© - o00'0se

[£G02-200¢ sieah 104 sousnbaes ieak-, | [eoiBojouoiyd payeadal] soleuans
Apsuwial pasodold pue ased aseq o) mopesns Janly uedlgnday peindwo)d




N9188
37 of 46

- A/
8
chberk | t80z6e | Rilziz 6Pa6Sr | g1z2P BEPELL | £gg2 LS0Z5 | £652891 | 62.9LF LGSELS | 9002
EpELEr | £880L2 [ g PBGEZ | Giorip 0008g vieeeL | 2222 88LES | 2v66€0L | GBOZL P | 89EGLS | 5002
£8GBEY | ¥8POBZ | 1SE05E £8SLib | Lzgge gzt | copez E9Q9ES | £990€8L | SLiZZH 989895 _{ 1002
LPOE2k | Lo0DSZ | osiovz S216ht | 90618 €8LELL | SOOE 295805 | 810595t | pOshey 0c989g | £00z
covEct | 8e0E2e | +09/zz 0PGErYy | #rs08 861601 | Z8be 84025 | LLvezel | posLzy EBE69S | 2002
0sevet | gog0ze | lzzGLe E€ELPY | L2age SL90LL | 95pe EBOZS | 9600181 | J6C2i LGEB9S | Looe
GLi9Lt | 689E2Z L48Sv0Z | 10ZpeS viLlE SEEBOL | 9Lz 04125 | 81e6ZkL 8Chi2t | £68E.G 0002
PLZ00p | 22b60Z £89564 1EC69E L1B8GE 624901 | BLze 26428 | 5B0L/EL 968ELY | DPELS | GBEL
CIGLGE | 199LiL2 | ZgomGt QBLLLE | QLEVE £6280¢ | 08Z¢ £SS6% | £SE69EL | bosaly 6v8€/9 | 9661
08L96€ | ¥99+1Z [ 80zgs) G9€2.€ | gegee 26ci0L | 6L2E 1828y | ¥960.¢L | gvcaLy S8BELT | /661
LBSEGE | Le/e6L | ceergt £66FBE | 068ZE PClLe0lL | gize #5009t | SS80SEL | 1og560p 9/8£/9 | 956L
crGB.E | 909981 0S.¢L1 808b.iE | zeoze LBLP6 PECE 0eskv | 1612821 | eIG L6E | 262€/9 | BBl
BZOIGE | 112661 | caccay €206St | 020 15E26 9.c¢ 6655y | Zioetel | Lz810b #Z8EL2 | 1661
2869YE | 1€964) | ovreaL €209 {.g0clE £2519 XA YObEY | GzoslZL | LLEbZE L8SE49 | €661
£062.¢ | 56981 | 2Zg L48l | +8189E | GBLLE £€106 1428 628vP | ¥8¥reZL | gqozse SIGEL9 | ZeBL
chShee | 9on8es | zgazgl 0968GSE | €1.8¢€e 26626 28¢¢g gciyv | L16v08L | acGsee ZE9ELY | 166}
LL09/E | Zbzeel Ov488L | vsasce | e2zee 09006 4145 8642y | £1652Z1 | 504868 £SEe9 | D66L
qnday qndey qnday e oleld | siield anig Ay Y ay
uisegu oMo IPMN laddn [enuan uml | yinog M MmO gpy mEgy | mB 00 | 4eah

-0G61 BYsBIgaN U iowmsig a0nasey

‘oleusos onb smiejs auyp 4g
[Bnjen yoea pue ajejs yo

pun siojae; Guyeas Buidwnd 1
B9 Uly)im ease uonebii Jajempunolh pauodal Jo swing “py ajge |

jempunosB sjefnofea o) pesn ‘ggoz



N9188
38 of 46

6
969zLy | b0gZ9L | 86281 | ¥Z.2OE | 8izch BEVELL | £58C 79815 | 98G1EEH | 62.9} P | LOSELS g00¢
GLiPOF | 9Ev92L | StiErL | 9420.€ | O0O8E L16E2)L | 1142 J10es | 2282921 | S60LLP | 89EGLS G002
0580y | evegel | +EEESt | 2LEEvE | 1288E Qorbel { G582 OL¥ES | 8yoosz) | Clizgk | 989895 | ¥00C
1ZSSGE | v9GZel | 6LO9tL | ¥ELiPE | 9068€ egLeLl | S00€ 0.£06 | GROELZL | ¥OSPEy | 0EG89S | €002
685L0F | 1SSLLL | €EOVPE | 1PBEZE | PLISE 861601 | ZGPE Z8gLs | ozeigtl | po6ler | EBEGYS | 2002
059/6€ | 192041 | 222yl | LOZEZE | 1Z99E 619041 | 9SVE 06B1G | GibSiiL | L6824y | LGE69S | 1002
Z¥GOGE | 652401 | 890ZEL | ZBO¥GE | PLLLE GEEBnL | 9iCE p10ZS | 06/G2LL | 8eviep | €686/9 | 000C
yz9o/c | ZoLpDL | £bISZL | BOSEBZ | L1BSE 6..v01 | 912€ §99ZS | ¥5/9801 | 96BELY | OFBELY | 666L
08//9¢ | €060l | 00B9Z) | 99£GBZ | OLEVE £6280L | 08¢E cyber | 2806.0L | ¥9GOLy | 6¥BELS | BE6I
cg/veie | 982808 | 6EBEZL | #p99BZ | G58ZE ZGeyDL | 642€ golLov | /080/0i | BYGELY | GBUELG | Z661
piGLLE | GOBEG giiegL | 9£8e6Z | 06BZE pzie0l { BlZE 756G | Z€E8904 | 19G60F | 948€.9 | 9661
/68.6E | ¥9CLE ogeQLl | 241282 | Z2E0CE 18146 PEEE gesyy | €64Le0t | ELGLGE | Z6LEL9 G666}
LG600LE | 8PLF6G i8eolt | #2682 | OL0EE LGECh 9.Z¢ 105Gy | 9189¢0L | L2810F | PEBELS pbGEL
18.92¢ | 95E6R 116601 | LevbiZ | GOELE £2518 fLCE JICEF | /56856 | LMEVIE | ZBGELS €661
B00ZGE } IPLLG g5ZoL) | 96L6.2 | BBLLE EE106 LAZE welvh | ZvLB00)L | 65924 | GIGELD | 2661
E»w..wm Z2E81L6 tzeLiy | 9/0642 | €18EE 26626 2828 gzopt | s@rseol | 96G656E | ZE9EL9 1661
ZOGPGE | €186 12861) | z0889¢ | €ACEE 08006 4143 1142y | 626000} | 90AE6E | EGEELY 066¢
gnday | gndey | qndsy | 8liBld ejeld | sleld enig oy oy ay
uisegul Jemon ajppin Jeddry | BAURD umy | winog apil M5 aN mBy )l mBQd Jeal

1ejempunail ajejnojen o pesn if ainbi Ul umoys suoz dwind
-0G61 BSLIga Ul 1o1NSIQ 80inosay [BIMEN Loea pue S1els

‘opeueas Huduind paonpal au}
-ou pasodouid atj Litiim so.e uopyeBu seyempunolf Guipnoxe Ing ‘9002
yoea uwm ease uonebiy JayempuncsS papodet Jo sWNS 'GY SIGBL

lapun siooe} Buyeoss Sudwind




December 19, 2007

February 4, 2008

March 3, 2008

March 20, 2008

April 3, 2008

April 17, 2008

April 28, 2008

May 1, 2008

May 12, 2008

November 12, 2008

December 12, 2008

Thereafter

Attachment 6

Kansas v. Nebraska & Colorado,
No. 126, Orig., U.S. Supreme Court

Desisnated Schedule for Resolution

Kansas provides proposed remedy to Nebraska with copies to
Colorado and United States.

If agreement is not reached, Kansas submits dispute to the
Republican River Compact Administration (RRCA) as a “fast-
track” issue.

By this date, the RRCA meets to resolve the dispute.

If the RRCA fails to resolve the dispute, Kansas invokes
nonbinding arbitration.

Kansas or Nebraska may amend the scope of the dispute to address
additional issues,

Kansas and Nebraska submit names of proposed arbitrators and
qualifications to each other,

Kansas and Nebraska representatives meet in person or by
telephone to confer and agree on arbitrators; if agreement cannot
be reached, the selection js submitted to CDR Associates of
Boulder, Colo.

Arbitrators engaged.

Initial meeting/scheduling conference of Kansas and Nebraska
before the arbitrators.

Deadline to complete arbitration and render decision.

Kansas and Nebraska give written notice whether they will accept
the arbitrators® decision,

{F the dispute is not resolved, Kansas makes the appropriate filings
in the U.S. Supreme Court.
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STATE OF NEBRASKA

Dave Heireman DeearTMENT OF NATURAL RESOURCES
Govemor Brian P. Dunsnigan, P.E.

Aecting Diractor

April 15,2008 IN REPLY TO:

VIA E-MAIL AND U.S. MATL

Mr. David Barfield, P.E.

Kansas Commissioner, Republican River Compact Administration
Kansas Chief Engineer :
Kansas Department of Agriculiure

109 S. W. 9" Street

Topekea, XS 66612

Mr. Dick Wolfe

Colorado Commissioner, Republican River Compact Administration
Director, State Engineer

Office of the State Engineer

1313 Sherman Street, Suite 818

Denver, CO 80203

Re:  Fast-Track Issues Submittal to the
Republican River Compact Administration

Dear Commissioners Barfield and Wolfe:

Pursuant to Section VILA.3 of the Final Settlement Stipulation (FSS), Kanses v. Colorado and
Nebraska, No.126 Original (December 15, 2002), the Siate of Nebraska hereby raises the following
issues for Republican River Compact Administration (RRCA) determination as fast-track issues.
Each of the issues identified below are matiers of Actual Interest, as defined in the FSS, to the State
of Nebrasla:

o Estimation of Beneficial Comsumptive Use of Nebraska's Virgin Water Supply.
Nebraska believes the current accounting procedures are insufficient to correctly assess the
Calculated Beneficial Consumptive Use and the Imported Water Supply Credit and
therefore this issue needs to be addressed and resolved.

o Division of Evaperative Loss from Harlan County Lake When Only One State
Utilizes Reserveir Storsge for Irrigation. Kansas believes that the FSS and currently
approved accounting procedures did not anticipate the condition in which only one state
utilizes the reservoir storage for irrigation and therefore the accounting procedures should
be changed to recognize this condition. Nebraska believes this issue should be resolved.

o Mon-Federal Reservoir Evaporation below Harlan County Lake. Nebraska has
requested that the Accounting Procedures should be resolved to eliminate the evaporation

301 Centennial Mall South, 4th Floor + PO, Box 94676 * Lincoln, Nebraska 68509-4676 « Phone {(402) 471-2363 * Telefax {402) 471-2900



from non-federal reservoirs below Harlan County Lake from the calculations of Computed
Beneficial Consumptive Use as prescribed in Section VI.A. of the Final Settlement
Stipulation (FSS).

Retarn Flew. The field and canal loss that returns to the stream is currently set at 82% (or
an 18% loss). During our negotiations that resulted in the FSS Nebraska stated that amount
of water returning to the stream should be higher. This concern and the need for further
study of the issue was codified in a fooinote on Attachment 7 of the Accounting
Procedures and Reporting Requiremnents of the Republican River Compact. Nebraska
wants the rate re-examined and adjusted,

Haigler Canal Diversion/Arikares Return Flows. This issue was raised during the
negotiations of the FSS. The footnote on page 26 of the Accounting Procedures and
Reporting Requirements of the Republican River Compact, which codifies this discussion
states that “The RRCA will investigate wheiher return flows from the Haigler Canal
diversion in Colorado may return io the Arikaree River, not the North Fork of the
Republican River, as indicated in the formulas. If there are return flows from the Haigler
Canal fo the Arikaree River, these formulas will be changed to recognize those returns.”
Nebraska wants resolution of this matter.

Haigler Canal Computed Beneficial Consumptive Use Caleulations for Nebraska, The
calculation to compute Nebraska's Haigler Canal diversion should be corrected to the
following formula: Stateline diversions minus Spillback diversions equal Nebraska
diversions. This change is needed to accurately calculaie the actual diversion to the Haigler
Canal.

Avrikaree Sub-basin Virgin Water Supply Caleulations. Nebraska wants the accounting
procedures to reflect that any imported water supply from the North Fork Republican River
Sub-basin should be subtracted from the Virgin Water Supply of the Arikaree Sub-basin.

Diserepancies Between the Accouwriing Points for Surface Water Computed
Beneficiz] Consumptive Uses and Ground Water Beneficial Consumptive Uses Used
i the Accounting Precedures for Caleulnting Sub-basin Visgin Water Supplies ard
Beneficial! Consumptive Uses. In a number of instances Nebraska has noted that the
eccounting point to assign a surface water Computed Beneficial Consumptive Use to a
sub-basin does not match the accounting point used to assign a ground water Compuied
Beneficial Consumptive Use to the sub-basin. Nebraska wants sccounting points adjusted
to more accurately reflect CBCU on the following sub-basins:

o Driftwood Creek

o Frenchmean Cresk

o Guide Rock Diversion Dam

o North Fork Republican River

o South Fork Republican River
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o Riversidz Canal Issues, A portion of the return flows from the Riverside Canal drain back
into the Frenchman Creek sub-basin below the gaging station for the sub-basin. The raturn
flows should be added to the siream gage in the accounting, and the Main Stem accounting
should be modified accordingly.

The above issues, with the exception of the Riverside Canal retum flow issue, were previously
subraiited to the RRCA via then-Commissioner Ann Bleed’s letier addressed to Colorado and Kansas
dated February 22, 2008. All of the issues were submitied to discussion of the RRCA in a binder
provided by the State of Nebraska at the March 11 and 12, 2008 Special Mesiing of the RRCA.

I, as Commissioner to the RRCA for the State of Nebraska, shall bring the above fast-track issues to
be addressed by the RRCA afier Reasonahle Opportunity to investigate and act on this request at the
previously scheduled May15-16, 2008 Special Meeting of the RRCA. As stated above, the State of
Nebraska has previously provided the above issues and supporting documentation lo the RRCA and
such previously provided documents are incorporated into the above matier. Upon receipt of this
letter by the Commissiorers of Kansas and Colorado this matter shall be deemed Submitted 1o the
RRCA.

I am formally raising these issues at this time solely to protect the interests of Nebraska water users
and to assure that thess issues are addressed by the RRCA in a timely manner. It is important to
resolve these issues in 2 timely manner in order that current compliance may be properly accounted
for and future depletions to the stream may be accurately estimated.

1, and my staff, remain ready to discuss any remaining issues with the States of Kansas or Colorado
at any time and | am prepared to consider a different schedule for the RRCA to address this matter,
however | am not willing to commit to other than a fast-track schedule at this time. If you have any
questions regarding these maiters please call me at (402) 471 — 2366.

Sincerely,

= ‘
Brian P. Dunnigan, P.E.
Acting Director

Cc:  Justin Lavene, Nebraska Atiorney General’s Office
Aaron Thompson, U.S. Bureau of Reclamation
James DuBois, U.S. Department of Justice
Colonel Roger Wilson, Jr., U.S. Army Corps of Engineers
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VS

DEPARTMENT QF NATURAL RESOURCES

DIVISION OF WATER RESOURCES

Wit Bagter, Jr.

Lwvaranr

Hares D Slesenan
Exeutive Tirector

April 11. 2008

Duvid Barfield. I

Kansas Commissioner, Republicon River Compict Administration
Kansas Chiel Enginecr

Cansas Department of Agriculture

109 5.W. 9" Street

‘Topeka, KS 66612-1280

Brian P, Dunnigan. P.C.

Chairman and Nebraska Commissioner. Republican River Compact Administration
Acting Director

Nebraska Departiment of Nawural Resourees

301 Centennial Ml South, 4h Noor

P.0. Box 94676

Lincoln, Nebraska 68309-4676

VIA HAND DELIVERY

Re: Fast-Track [ssue Submittal to the RRCA

Pursuant o Section VILALS of the Final Setlement Stipulation, Kansas v. Colaradn and Nebraska, No.

126 Original (December 13, 2002), the State of Colarada herehy raises the following issue for RRCA
determination as a “last-track™ issue:

Pursuant o Section HLB. LK of the Final Sewdement Stipulation. approval
of the State of Colorado’s plan 1o olTset stream depletions by introducing
water direcdy o the strean,

. as Commussioner Lo the RRCA for the State of Colomdu. shall bring the above fast-track issoe 1o be
Addressed by the RRCA afier Reasonable Opportunity to investigale and act on this requesi at the
previously scheduled May 15 ~ 16, 2008 Special Mecting of the RRCA, The State of Colorada has
previously provided the above plan and supporting docwmentation w the RRCA and such previvusly
provided documents are incorporated into the above matter. Upon receipt of this letier by the
Commissioners of Kansas anc Nebraska this matter shall be deemed Submited to the RRCA.

Office of the State Engineer
1313 Sherman Streut, Suite $18 o Denver, CO SO203 « Phone: 303-S66-3381 @ Fax: MI3-Spn-3389
wwvw water.slale.co.us
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April 11, 2008
Commissioner Barficld
Commissioner Dunnigan

As you are buth aware, the RRCA has had productive discussions with Nebraska and
Kansas regarding this plan and ook Torward to a continuing dialog on the outstanding
issues regarding this plan. 1 am formally raising this issue al this time solely o protect
the interests of Colorado water users and o assure that thix complex issue is Addressed
by the RRCA in & timely manner. T remain confident that Colorado can address il
remaining issucs through our continuing discussions among the States prior to the May
13 - 16. 2008 mecting. 1. and my stalf. remain ready o discuss any remaining issues
with the States of Kansas or Nebraska a1 any time and | am prepared 1o consider a
difTerent schedule for the RRCA W address 1his matrer, however [am not willing to
commit 1o other than a fast-irack schedule at this time.

Thank you for your consideration of this issue and. as always. please contact mysell o
members of my stall with any achlitional questions or concerns you may have regarding
this plan in advance of the May 15— 16, 2008 meeting so we can respond in a timely
matter 0 allow the RRCA a Reasenable Opporlunity 1 investigate and act upon this

request.

Stocerely.

Dick Walte
Calarado Commissioner
Dircetor / Swle Engincer

cer Jim Dubuise, via LS. Mail



